Summary
Summary

9
Sagittal fractures of the first phalanx are a common, potentially catastrophic injury in 10 racehorses. These fractures are often linked to an acute, one time, biomechanical event; 11 however, recent evidence implies that chronic exposure to stress can lead to accumulative 12 bony changes that affect the structural integrity of the bone and increase the likelihood of 13 fracture. The aim of the study was to compare variations of two common metrics of bone 14 adaptation -subchondral bone density and thickness across the proximal articular surface of 15 the first phalanx in Thoroughbred horses that 1) raced but never experienced a first phalanx 16 fracture (Raced Control); 2) horses that raced and had experienced fracture of the 17 contralateral first phalanx (Contralateral to Fracture); 3) horses that had never raced nor 18 experienced a first phalanx fracture (Unraced Control). A total of 22 first phalangeal bones 19 were sampled post-mortem and imaged using micro-computed tomography calibrated for 20 mineral density measures. Measurements of volumetric subchondral bone mineral density 21 and thickness were taken from images at five sites from medial to lateral, in three coronal 22 planes (25%, 50% and 75% dorsal-palmar). At each of the 15 sites, measurements were 23 repeated and averaged across ten adjacent micro-computed tomography slices of bone, 24 spanning 0.75mm. The magnitude and variance of these measurements were compared 25 between sites and between cohorts with non-parametric statistical tests. was chosen at random from each group and one of the fifteen sites was chosen at random.
169
The chosen site on each bone was measured for SCB vBMD and thickness five times in total 170 on different days. Repeatability tests were conducted on these measurements using an 171 analysis of variance, after the normality of the data was assessed. variability were also significant at specific sites, including 2, 5, 7-8, & 10-12 (see Table S1 ;
200 Figure 3 ). There were slightly significant differences of the median densities (Table S1) 201 between RC and UC cohorts (RC vs UC: site 6 p=0.044; site 8 p=0.011; site 9 p=0.045). These other sites apart from site 14 (Table S2) . (Table S3) . Small but significant cohort differences of the median values were 221 observed (Table S3) 
